The binding of an aminoazo dye carcinogen to a specific methionine residue in rat liver alcohol dehydrogenase in vivo.
On the administration of 3'-methyl-N,N-dimethyl-4-aminoazobenzene to rats pure aminoazo dye-bound alcohol dehydrogenase accounting for 45% of the total soluble protein bound aminoazo dye is isolated from the liver soluble supernatant. Tryptic digestion of that purified aminoazo dye-bound enzyme yields an aminoazo dye-bound nonapeptide which has a sequence identical to amino acids 301-309 in the known sequence of alcohol dehydrogenase (H. Jornvall and O. Markovic, Eur. J. Biochem., 29 (1972) 167-174) with the exception of methionine 306 which is replaced by an aminoazo dye modified amino acid. The nature of the aminoazo dye adduct was determined by studying the structure of the related tetrapeptide obtained by Pronase B digestion and shown by proton NMR spectroscopy and fast atom bombardment mass spectroscopy to have the structure 3-(Val. Asn. Pro. Homocystein-S-yl)-4-methylamino-3'-methylazobenzene. This carcinogen-protein adduct is assumed to arise from attack of the ultimate carcinogenic metabolite, N-sulphonyloxy-4-methylamino-3'-methylazobenzene (FF. Kadlubar, J.A. Miller and E.C. Miller, Cancer Res., 36 (1976) 2350-2359) at the sulphur of methionine 306 followed by spontaneous S-demethylation. This highly specific reaction of carcinogen with alcohol dehydrogenase lowers its Vmax and increases its Km with cyclohexanone thereby reducing its catalytic efficiency for this substrate. This highly specific reaction of the carcinogen with alcohol dehydrogenase may be regarded as a major detoxication reaction.